218
ON  THE  CR1SPATIONS  OF  FLUID
[102
On another occasion the mode of fluid vibration was that in which there is but one nodal diameter, the fluid being roost raised at one end of the perpendicular diameter and most depressed at the other end. The frequency of fluid vibration was 30/22 = T36 ; while that of the plank was 27/10 = 2'7. Here again the fluid vibrations are proved to be only half as quick as those of the support.
The mechanics of the question are considered in a communication to the Philosophical Magazine for April, 1883*, to which reference must be made. Merely to observe the phenomenon, it is sufficient to take a porcelain evaporating-dish containing a shallow pool of mercury 2 or 3 inches in diameter, and, holding it firmly with both hands, to impose upon it a vertical vibratory motion. After a few trials of various speeds it is possible to excite various modes of vibration, including those referred to in connexion with the plank. The first (with two nodal diameters) is more interesting in itself, and is more certainly due to a vertical as opposed to a horizontal vibration of the support. The gradually shelving bank presented by the dish adds to the beauty of the experiment by its tendency to prevent splashing.
Dr Matthiessen, in the papers referred to, records a long series of measurements of the wave-lengths of crispations corresponding to various frequencies of vibration, not only in the case of water, but also of mercury, alcohol, and other liquids. He remarks that the nature of the liquid affects the relation in. a marked manner, contrary to the theoretical ideas of the time, which recognized gravity only as a "motive" for the vibrations. In the following year Sir W. Thomson gave the complete theory of wave-propa-gationf, in which it is shown that in the case of wave-lengths so short as most of those experimented upon by Matthiessen, the influence of cohesion, or capillary tension, far outweighs that of gravity. In general, if T be the tension, k = 2.7T/X, the velocity of propagation (v} is given by
v = </(Tk + g/k)',    .............................. (8)
or, when X is small enough,
v = V(2%) .................................. (9)
Since X = VT, the relation between T and X is, by (9),
27r2V = X3;    .............................. (10)
or, if N be the frequency of vibration,
= constant ............................... (11)
Dr Matthiessen's results agree pretty well with (11), much better in fact •than with the formula proposed by himself.
There is another point of some interest on which the views expressed by Matthiessen call for correction.    It was observed by Lissajous  some years
* [Art. 97, vol. ii. p. 190.] t Phil, Hag, Nov. 1871.he plate be rendered moderately opaque by addition of aniline blue, and be seen by diffused transmitted light, the lines of ridge and furrow will appear bright in comparison with the intermediate nodal lines where the normal depth is preserved throughout the vibration. The gain of light when the thickness is small will, in accordance with the law of absorp-
